Recent publications suggested that pasireotide could be a good therapeutic option in some dopamine-resistant or aggressive prolactinomas. We discussed the two published cases and describe another case of poorly differentiated plurihormonal PIT-1-positive adenoma with moderate SSTR2 expression and intense STTR5 expression successfully treated with PAS-LAR 40 mg/month.
This very interesting case report by Coopmans et al., demonstrating response to pasireotide therapy in an aggressive dopamine-resistant prolactinoma, recapitulates, in most respects, the description of a previous case published by Lasolle et al. (1) . Both these cases demonstrated the rapid and sustained normalization of prolactin secretion in a macroprolactinoma resistant to high doses of cabergoline (up to 7 mg/week). Prolactin normalized within a few weeks (2 and 1 month), and the effect was maintained for more than 3 and 9 years respectively. Prolactin normalization was associated with a change of the tumor on MRI in both cases, with higher T2 signal intensity with increasing treatment duration suggestive of cystic degeneration and tumor cell necrosis. However, tumor shrinkage was evident only in the case published here (Coopmans et al.) . This discrepancy could be explained by the tumor location, which was limited to the sphenoid sinus in the first published case (1) . Indeed, it is frequently observed in macroprolactinoma that despite major tumor shrinkage of the suprasellar extension on cabergoline treatment, shrinkage is less obvious in the sphenoid component of the tumor due to its anatomical characteristics (2) .
Contrary to this case in which cabergoline was maintained at a low dose despite cardiac valvular regurgitation, in the Lasolle et al. case (1), cabergoline, being ineffective, was stopped after 3 months of PAS-LAR without an increase in prolactin. Moreover, we were able to reduce the dose of PAS-LAR to 20 mg every 6 weeks associated with slight, clinically non-significant, prolactin increase and without change seen on MRI.
SSTR2 and SSTR5 expression, analyzed by immunohistochemistry, demonstrated variable membranous expression with IRS 2 and 9 for SSTR2a and 4 and 12 for SSTR5 (Lasolle et al. and Coopmans et al. respectively). SSTR2a being low in one case and 10-months treatment with SRL lanreotide autogel at 120 mg/month, a SSTR2a analog, having no effect on prolactin secretion or tumor size, suggested that PAS-LAR action was mediated by SSTR5 expression. IRS for SSTR5 was moderate or high, suggesting that SSTR5 expression analysis could predict tumor response to PAS-LAR and may be used to select patients who may benefit from this treatment before considering temozolomide treatment.
However, it should be noted that SSTR2a and SSTR5 expression are uncommon in prolactinomas. In our cohort of 47 macroprolactinomas, operated in our referral center from 2010 to 2019, SSTR2 and SSTR5 expression were present in 3/23 and 3/21 analyzed tumors respectively. One tumor expressed both receptors, while 4 other tumors expressed SSTR2a or SSTR5 only. IRS for SSTR5 were mild (3; n = 1) to intense (12; n = 2).
In addition to our previously published case, we recently treated a 55-year-old woman, who was referred to our institution with a diagnosis of giant silent prolactinoma resistant to cabergoline, with PAS-LAR 40 mg/month. The initial diagnosis was made in another center in June 2016 on MRI performed to evaluate recent visual field defects and severe headache ( Fig. 1 ). She underwent surgical biopsy which led to the diagnosis of silent prolactinoma. Her prolactin level was normal at diagnosis but according to the pathology report she was treated with cabergoline at a dose of up to 3.5 mg/week. In the absence of a tumor effect, after 6 months of treatment, she was referred to our reference center for the indication of surgical debulking. Surgery via a transcranial approach was performed in December 2016. As expected, post-operative MRI revealed a large residual tumor with persistent optic nerve compression. Pathology demonstrated a PIT-1 positive pituitary neuroendocrine tumor with low expression of prolactin, scattered β-TSH-positive cells, moderate SSTR2 expression and intense STTR5 expression in 90% of cells (Fig. 2) . The WHO 2017 classification recognizes this subtype of pituitary neuroendocrine tumors as a plurihormonal PIT-1-positive adenoma. These tumors are considered by the WHO as high-risk pituitary adenomas due to their clinical aggressive behavior (3). PAS-LAR 40 mg/ month was proposed to the patient after a multidisciplinary discussion. The treatment was initiated in May 2017 and was well tolerated without digestive or metabolic complaints. Clinical and MRI evaluation after 4 months of treatment demonstrated rapid ophthalmologic improvement and tumor shrinkage, allowing the continuation of PAS-LAR for an additional 3 months. After 7 months, the residual tumor being stable, transsphenoidal endoscopic surgery was proposed to allow a better debulking and raise the possibility of adjuvant radiotherapy. MRI performed 3 months after the second surgery demonstrated good tumor removal of the intrasellar part, but the large extrasellar extension close to the optic chiasm was unchanged. The second pathology report demonstrated high STTR5 expression and thus PAS- LAR 40 mg/month was proposed after multidisciplinary discussion. This second course of PAS-LAR was associated with additional significant tumor shrinkage, after 3 months, allowing the continuation of the treatment. Independent of this tumor shrinkage, as decided after the first multidisciplinary discussion, stereotactic radiotherapy (54Gy) was performed according to the ESE guideline on aggressive pituitary tumors (4) . At last follow-up after 12 months of PAS-LAR 40 mg/month and 4 months after radiation therapy, the residual tumor size continued to reduce. Of note, T2 signal changes were visible only after 12 months of PAS-LAR.
The encouraging results of these two papers and our personal experience led us to consider PAS-LAR treatment before temozolomide treatment in dopamine-resistant prolactinomas and aggressive pituitary tumors. Indeed, temozolomide can control aggressive prolactinomas in about 40% of cases but long-term control is not guaranteed, and side effects are more frequent compared to PAS-LAR (5) . However, no data are available on PAS-LAR for treating prolactin carcinomas with proven metastasis, so in such rare conditions, temozolomide is still the firstline option. Moreover, SSTR5 expression being rare in prolactinoma (<15%), its analysis should be considered before starting PAS-LAR in this indication. 
Declaration of interest

